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(54) APPARATUS, METHOD, AND PROGRAM FOR COLOR UNEVENNESS CORRECTING 
IMAGE PROCESSING, AND PROJECTION TYPE IMAGE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a projection 
type image display device that deters color unevenness 
by correcting the visual field angle dependence of a 
liquid crystal panel through gradation control over a 
plurality of pixels without requiring special 
measurements, a correcting circuit, etc. 
SOLUTION: A color unevenness correcting image 
processing apparatus which is mounted on the projection 
type image display device having a display control part is 
equipped with: an input means of receiving source image 
data consisting of the image data of respective colors R, 
G, and B; a gradation value allocating means of allocating 
two different kinds of allocated gradation values to 
individual pixels constituting the image data according to 
the gradation values of the pixels; a pixel converting 
means of converting the individual pixels into combined 
pixels obtained by adjacently arranging a plurality of 
pixels having the two different kinds of allocated 
gradation values; and an output means of outputting the 

display image data of the individual colors R, G, and B consisting of the combined pixels to the 
display control part. 
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* NOTICES * 

JPO and IMPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In an irregular color correction picture processing unit carried in a projection type picture display 
device provided with a display control part, 

An input means which receives source picture data constituted by image data of each RGB 
color, 

A gradation value assignment means to assign two kinds of different assignment gradation values 
about image data of said each RGB color according to a gradation value of the pixel concerned 
to each pixel which constitutes the image data concerned, 

A pixel conversion method which changes two or more pixels which have said two kinds of 
different assignment gradation values for said each pixel into a combination pixel which carries 
out adjacent arranging, 

An irregular color correction picture processing unit provided with an output means which 
outputs display image data of each RGB color which consists of said combination pixel to said 
display control part. 
[Claim 2] 

The irregular color correction picture processing unit according to claim 1 , wherein said 
gradation value assignment means assigns the 1st larger assignment gradation value than a 
gradation value of the pixel concerned, and the 2nd assignment gradation value smaller than a 
gradation value of the pixel concerned about said each pixel. 
[Claim 3] 

The irregular color correction picture processing unit according to claim 2, wherein one half of 
the sums of said 1st assignment gradation value and said 2nd assignment gradation value is 
equal to a gradation value of said pixel. 
[Claim 4] 

The irregular color correction picture processing unit according to claim 2, wherein said 
gradation value assignment means determines said assignment gradation value based on the 
display properties of an electrooptics panel used for said display control part. 
[Claim 5] 

The irregular color correction picture processing unit according to claim 2 generating a 
combination pixel characterized by comprising the following which consists of a total of 4 pixels 
which has arranged two pixels to a diagonal direction, respectively. 

Two pixels in which said pixel conversion method has said 1st assignment gradation value. 
Said 2nd assignment gradation value. 

[Claim 6] 

The irregular color correction picture processing unit according to any one of claims 1 to 5, 
It has a display control part which compounds light which passed an electrooptics panel for each 
RGB colors driven according to display image data of said each RGB color, and is projected on a 
screen, 

A projection type picture display device, wherein a specific electrooptics panel for one colors is 
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arranged to an electrooptics panel for other two colors among electrooptics panels for said each 
RGB colors at a perpendicular direction and/or a position which shifted by half a pixel relatively 
horizontally. 
[Claim 7] 

The projection type picture display device according to claim 6, wherein said one specific color is 

green. 

[Claim 8] 

The irregular color correction picture processing unit according to any one of claims 2 to 5, 
It has a display control part which compounds light which passed an electrooptics panel for each 
RGB colors driven according to display image data of said each RGB color, and is projected on a 
screen, 

Said display control part is provided with a driving means which drives said electrooptics panel 
with a driving signal according to said display image data, 

A projection type picture display device, wherein said driving means performs level adjusting to 
which a level at the time of a standup of a driving signal corresponding to a pixel which has an 
assignment gradation value with a larger difference with a gradation value of a pixel before 
conversion among pixels contained in each combination pixel in said display image data is made 
to increase. 
[Claim 9] 

In an irregular color correction picture disposal method performed in a projection type picture 
display device provided with a display control part, 

An input process which receives source picture data constituted by image data of each RGB 
color, 

A gradation value assignment process of assigning two kinds of different assignment gradation 
values about image data of said each RGB color according to a gradation value of the pixel 
concerned to each pixel which constitutes the image data concerned, 
A pixel converting process which changes two or more pixels which have said two kinds of 
different assignment gradation values for said each pixel into a combination pixel which carries 
out adjacent arranging, 

An irregular color correction picture disposal method provided with an output process which 
outputs display image data of each RGB color which consists of said combination pixel to said 
display control part. 
[Claim 10] 

It is an irregular color correction picture processing program executed by computer carried in a 

projection type picture display device provided with a display control part, 

An input means which receives source picture data constituted by image data of each RGB 

color, 

A gradation value assignment means to assign two kinds of different assignment gradation values 
about image data of said each RGB color according to a gradation value of the pixel concerned 
to each pixel which constitutes the image data concerned, 

A pixel conversion method which changes two or more pixels which have said two kinds of 
different assignment gradation values for said each pixel into a combination pixel which carries 
out adjacent arranging, 

An irregular color correction picture processing program considering it as an output means which 
outputs display image data of each RGB color which consists of said combination pixel to said 
display control part, and operating said computer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the irregular color amendment in projection type picture display 

devices, such as a liquid crystal projector. 

[0002] 

[Background of the Invention] 

It has a light valve which has a liquid crystal panel, and the liquid crystal projector which projects 
source picture data on a screen etc. is known. The liquid crystal panel of RGB3 color is provided 
in the light valve of a liquid crystal projector. A light valve supplies the source picture data 
divided into the ingredient of three colors of RGB to the liquid crystal panel of each color, and 
displays a picture by compounding the light which passed the liquid crystal panel of each color, 
and projecting on a screen. 
[0003] 

[Problem(s) to be Solved by the Invention] 

There is generating of an irregular color as a problem in the image display of a liquid crystal 
projector. An irregular color means that coloring occurs selectively on the display image on a 
screen, when the whole surface displays a gray source picture. The main causes which an 
irregular color generates are the view angle dependence of the liquid crystal panel of RGB3 color 
currently used as a light valve of a liquid crystal projector differing for every panel of each color, 
changing also with positions on the panel of the same color, etc. 
[0004] 

In the conventional liquid crystal projector, the image data of the gray level was actually 
displayed on the screen through the liquid crystal projector, coloring in each portion of a display 
image was measured, the correction circuit was provided, and the display image was amended so 
that an irregular color might not occur based on a measurement result. However, image data was 
actually displayed such, the irregular color was measured, and the work which sets up a 
correction circuit caused the cost hike, in order to require a labor, and it had become the 
hindrance of low-pricing of liquid crystal projectors. 
[0005] 

These days, there is a tendency which miniaturizes a light valve for low-pricing of liquid crystal 
projectors. If a light valve is miniaturized, it will be necessary to make the light which should 
enter into the liquid crystal panel of each color condense more, as a result, the incidence angle 
of the light to a light valve will become large, and it will become easier to be influenced by the 
view angle dependence of a liquid crystal panel. In the liquid crystal projector which miniaturized 
such a light valve. Since the incident light to a light valve is fully condensed, a light valve has 
some which provide a multi-lens array, and since it is the design which a still bigger incidence 
angle produces in the incident light to a light valve, it is easier to generate an irregular color. 
[0006] 

This invention makes it a technical problem to provide the projection type picture display device 
which it is made in view of the above point, and the two or more pixels gradation control which 
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should require and display special measurement, a correction circuit, etc. amends the view angle 

dependence of a liquid crystal panel, and can control generating of an irregular color 

[0007] 

[Means for Solving the Problem] 

An irregular color correction picture processing unit carried in a projection type picture display 
device provided with a display control part in one viewpoint of this invention. An input means 
which receives source picture data constituted by image data of each RGB color, A gradation 
value assignment means to assign two kinds of different assignment gradation values about 
image data of said each RGB color according to a gradation value of the pixel concerned to each 
pixel which constitutes the image data concerned. It has a pixel conversion method which 
changes two or more pixels which have said two kinds of different assignment gradation values 
for said each pixel into a combination pixel which carries out adjacent arranging, and an output 
means which outputs display image data of each RGB color which consists of said combination 
pixel to said display control part. 
[0008] 

A projection type picture display device is provided with a light valve etc. which have a liquid 
crystal panel for each RGB colors, for example, and a source picture is projected on a screen 
etc. and it displays it. An irregular color correction picture processing unit carried in a projection 
type picture display device receives source picture data from external picture sauce etc., and 
determines two kinds of different assignment gradation values about each pixel in image data of 
each RGB color based on a gradation value of the pixel concerned. For example, if a gradation 
value of a specific pixel of image data of a certain color is 1 27 of the 256 gradation (the 
gradation value range of 0-255), as opposed to this pixel, a gradation value of two gray levels, 
the gradation value 0 and the gradation value 255, is assigned. And adjacent arranging of two or 
more pixels which have those two assignment gradation values is carried out, they are combined, 
a pixel is constituted, and it displays instead of 1 pixel of origin. Thereby, by indicating the 
different gray level by contiguity, the combination pixel displayed can improve the view angle 
dependence of a liquid crystal panel etc. which are used for a projection type picture display 
device, and, as a result, can control generating of an irregular color now. 
[0009] 

In one mode of the above-mentioned irregular color correction picture processing unit, said 
gradation value assignment means assigns the 1st larger assignment gradation value than a 
gradation value of the pixel concerned, and the 2nd assignment gradation value smaller than a 
gradation value of the pixel concerned about said each pixel. According to a gradation value of 
the original pixel, an assignment gradation value of two different gray levels is acquired by this, 
and it becomes possible to improve the view angle dependence of a liquid crystal panel etc. 
[0010] 

A gradation value can be assigned so that it may become equal to said 1st assignment gradation 
value and a gradation value whose one half of the sums of said 2nd assignment gradation value is 
said pixel as a suitable example. In this example, an assignment gradation value can be acquired 
by the simple operation based on a gradation value of the original pixel. 
[0011] 

In other suitable examples, said gradation value assignment means can determine said 
assignment gradation value based on the display properties of an electrooptics panel used for 
said display control part. In this example, irregular color amendment which suited the 
characteristic of a device is attained by taking into consideration the display properties of a 
liquid crystal panel etc. which are used for a projection type picture display device, for example, 
gamma characteristics etc. 
[001 2] 

In other one mode of the above-mentioned irregular color correction picture processing unit, 
said pixel conversion method generates a combination pixel which consists of a total of 4 pixels 
which has arranged two pixels which have said 1st assignment gradation value, and two pixels 
which have said 2nd assignment gradation value to a diagonal direction, respectively. Thus, by 
constituting a combination pixel which consists of 4 pixels which has arranged four assignment 
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pixel values to a diagonal direction, respectively, view angle dependence is improved to vertical 

and horizontal both, and it becomes possible to control an irregular color. 

[0013] 

In other viewpoints of this invention, a projection type picture display device. It has a display 
control part which compounds light which passed an electrooptics panel for each RGB colors 
driven according to the above-mentioned irregular color correction picture processing unit and 
display image data of said each RGB color, and is projected on a screen, A specific electrooptics 
panel for one colors is arranged to an electrooptics panel for other two colors among 
electrooptics panels for said each RGB colors at a perpendicular direction and/or a position 
which shifted by half a pixel relatively horizontally. 
[0014] 

According to the above-mentioned projection type picture display device, visual resolution in a 
shifted direction can be increased by arranging one of electrooptics panels of each RGB color 
used for a display control part in position shifted by half a pixel relatively to other two. 
Therefore, it becomes possible to compensate resolution which fell by constituting a combination 
pixel, and it becomes possible to amend an irregular color, without reducing resolution as a 
result. 
[0015] 

In a suitable example, said one specific color can be made green. It is thought that it can 
generally raise resolution effectively by shifting and arranging a green electrooptics panel since 
sensitivity in human being's vision is said for green to be high in RGB3 color. 
[0016] 

In other viewpoints of this invention, a projection type picture display device, It has a display 
control part which compounds light which passed an electrooptics panel for each RGB colors 
driven according to the above-mentioned irregular color correction picture processing unit and 
display image data of said each RGB color, and is projected on a screen, Said display control 
part is provided with a driving means which drives said electrooptics panel with a driving signal 
according to said display image data, and said driving means, Level adjusting to which a level at 
the time of a standup of a driving signal corresponding to a pixel which has an assignment 
gradation value with a larger difference with a gradation value of a pixel before conversion among 
pixels contained in each combination pixel in said display image data is made to increase is 
performed. 
[0017] 

According to the above-mentioned projection type picture display device, a display control part 
has an electrooptics panel driven with a driving signal according to display image data. 
Electrooptics panels, such as a liquid crystal panel, have the delay in a response to an input 
driving signal, and it becomes remarkable by a case where change of a gradation value of a 
display pixel is large. Since a pixel of the one between two assignment gradation values included 
in a combination pixel in display image data where a difference with a gradation level of the 
original pixel is greater tends to be influenced by delay in such a response, By applying level 
adjusting to which a level of a driving signal is made to increase about the pixel, a response can 
be improved and display quality can be improved. 
[0018] 

An irregular color correction picture disposal method performed in other viewpoints of this 
invention in a projection type picture display device provided with a display control part, An input 
process which receives source picture data constituted by image data of each RGB color, A 
gradation assignment process of assigning two kinds of different assignment gradation values 
about image data of said each RGB color according to a gradation value of the pixel concerned 
to each pixel which constitutes the image data concerned, It has a pixel converting process 
which changes two or more pixels which have said two kinds of different assignment gradation 
values for said each pixel into a combination pixel which carries out adjacent arranging, and an 
output process which outputs display image data of each RGB color which consists of said 
combination pixel to said display control part. By this irregular color correction picture 
processing, the different gray level will be indicated by contiguity, and the combination pixel 
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displayed can improve the view angle dependence of a liquid crystal panel etc. which are used for 
a projection type picture display device, and, as a result, can control generating of an irregular 
color now. 
[0019] 

An irregular color correction picture processing program executed by computer carried in a 
projection type picture display device provided with a display control part in other viewpoints of 
this invention, An input means which receives source picture data constituted by image data of 
each RGB color, A gradation value assignment means to assign two kinds of different assignment 
gradation values about image data of said each RGB color according to a gradation value of the 
pixel concerned to each pixel which constitutes the image data concerned, It is considered as a 
pixel conversion method which changes two or more pixels which have said two kinds of different 
assignment gradation values for said each pixel into a combination pixel which carries out 
adjacent arranging, and an output means which outputs display image data of each RGB color 
which consists of said combination pixel to said display control part, and said computer is 
operated. It is in executing this irregular color correction picture processing program on said 
computer, and it becomes possible to realize easily an above-mentioned irregular color 
correction picture processing unit. 
[0020] 

[Embodiment of the Invention] 

Hereafter, the suitable embodiment of this invention is described with reference to drawings. 
[0021] 

[A 1st embodiment] 

First, the liquid crystal projector concerning a 1st embodiment of the image display device of this 
invention is explained. The outline composition of the liquid crystal projector 10 concerning a 1st 
embodiment is shown in drawing 1 . The liquid crystal projector 10 displays a color picture on the 
screen which inputs color image data from the picture sauce 7, such as a personal computer and 
VTR, and is not illustrated. The liquid crystal projector 10 is provided with the control section 12 
and the light valve 15 like a graphic display. The control section 12 is provided with CPU13 and 
program ROM14. Program ROM14 has memorized the processing program corresponding to 
various kinds of processings which the liquid crystal projector 10 performs, and CPU 13 controls 
operation of the liquid crystal projector 10 by executing the various processing program 
memorized by program ROM14. Irregular color correction picture processing for the irregular 
color amendment by this invention is also realized when CPU 12 executes the irregular color 
correction picture processing program beforehand memorized by program ROM 14. 
[0022] 

The example of composition of the light valve 15 is shown in drawing 2. In drawing 2 , a light 
source and 5442-5444 5431 A dichroic mirror, 5443-5448 and 5449 are [ an outgoing radiation 
lens, and 100R, 100G and 100B of an incidence lens and 5446 ] the liquid crystal panels of each 
RGB color a relay iens and 5447 a reflective mirror and 5445, 5451 shows a cross dichroic prism 
and 5437 shows a projector lens. The light source 5431 consists of the reflector 5441 which 
reflects the light of the lamps 5440, such as metal halide, and a lamp. The dichroic mirror 5442 of 
blue glow and green light reflection reflects blue glow and green light while making the red light of 
the light flux from the light source 5431 penetrate. It is reflected by the reflective mirror 5443 
and the transmitted red light enters into the liquid crystal panel 100R for red light. On the other 
hand, among the colored light reflected with the dichroic mirror 5442, it is reflected by the 
dichroic mirror 5444 of green light reflection, and green light enters into the liquid crystal panel 
100G for green light. 
[0023] 

On the other hand, blue glow also penetrates the 2nd dichroic mirror 5444. In order to prevent 
the optical loss by a long optical path to blue glow, the light guide means which consists of a 
relay lens system containing the incidence lens 5445, the relay lens 5446, and the outgoing 
radiation lens 5447 is formed, and blue glow enters into the liquid crystal panel 100B for blue 
glow via this. Three colored light by which light modulation was carried out with each liquid 
crystal panel enters into the cross dichroic prism 5451. As for this prism, the dielectric 
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multilayer in which four rectangular prisms reflect the dielectric multilayer which is stuck and 
reflects red sunset in that inner surface, and a blue light is formed in cross shape. Three colored 
light is compounded by these dielectric multilayers, and the light showing a color picture is 
formed. With the projector lens 5437 which is a projection optical system, it is projected on the 
compounded light on the screen 5452, and a picture is expanded and it is displayed. 
[0024] 

Next, the principle of the irregular color amendment by this invention is explained with reference 
to drawing 3. In this invention, by displaying two kinds of gray levels about the inside of 1 pixel of 
the source picture which should be displayed by the liquid crystal projector 10, the view angle 
dependence of the liquid crystal panel 100 is improved, and generating of an irregular color is 
controlled. Although a liquid crystal panel, especially TN (Twisted Nematic) liquid crystal have a 
narrow angle of visibility, it is known that an angle of visibility will be improvable by displaying the 
pixel of gradation which is different in the upper and lower sides and a longitudinal direction (IBM 
literature). 
[0025] 

This view is applied and that pixel is not displayed as it is with the original gradation value about 
each pixel contained in source picture data, but as shown in drawing 3 (a), it displays as a set of 
the pixel of two different gray levels. Thus, by displaying 1 pixel which has a certain gradation 
value as a 4 pixels (the gradation value of these pixels is hereafter called an "assignment 
gradation value" ) set (it is also called a "combination pixel" ) which has two different gray levels, 
The view angle dependence of the liquid crystal panel 100 can be improved, and generating of an 
irregular color can be controlled. 
[0026] 

For example, if it assumes that the gradation value of the pixel which is the target of a display is 
127 of the range of 0-255 as shown in drawing 3 (b), A gradation value displays this one pixel as 
a combination pixel constituted by two pixels which are "0", and two pixels whose gradation 
values are "255" (this processing is also called "conversion of a pixel".). If it becomes common, 
when the gradation value of the pixel which is the target of a display will be X, a gradation value 
displays as a combination pixel constituted by two pixels which are "0", and two pixels whose 
gradation values are "2X." Thereby, view angle dependence is improvable for every pixel. 
[0027] 

Next, the flow of the irregular color correction picture processing by this embodiment is 
explained with reference to drawing 4. Drawing 4 is an outline flowchart of irregular color 
correction picture processing of a 1st embodiment. This processing is performed when the 
above-mentioned CPU13 executes an irregular color correction program. 
[0028] 

First, the liquid crystal projector 10 receives the source picture data which should be displayed 
from the external picture sauce 7 (Step S2). The received source picture data is sent to the 
control section 12. CPU13 computes an assignment gradation value for every pixel of source 
picture data according to an irregular color correction picture processing program (step S4). In 
the example of drawing 3 (b), CPU 13 will compute an assignment gradation value "0" and "255" 
about 1 pixel whose gradation value in source picture data is 127. And CPU 13 outputs the 
combination pixel constituted by two pixels (a total of 4 pixels) which have each assignment 
gradation value to the light valve 15. In the example of drawing 3 (b), CPU13 will output the 4- 
pixel data which consists of an assignment gradation value "0" and combination of "255" to the 
light valve 15. And the light valve 15 displays the inputted picture element data on a screen 
using the liquid crystal panels 100R, 100G, and 100B. 
[0029] 

As mentioned above, since according to this embodiment the combination of the pixel which has 
two gray levels constitutes 1 pixel of the source picture data which should be displayed and it is 
displayed. The view angle dependence of the liquid crystal panel 100 in the light valve 15 can be 
improved, and generating of an irregular color can be controlled by it. 
[0030] 

[A 2nd embodiment] 
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Next, a 2nd embodiment of this invention is described. According to this embodiment, it displays 
as a combination of the pixel which has two kinds of gray levels which are different in 1 pixel of 
source picture data like a 1st embodiment. However, in order to prevent the fall of resolution, 
the relative position (alignment) of the liquid crystal panels 100R, 100G, and 100B of three colors 
in the light valve 15 is adjusted 
[0031] 

According to a 1st embodiment, it displays as [ every / two pixels / which has two sorts of gray 
levels which are different in 1 pixel in source picture data as shown in drawing 3 ], i.e., a 
combination pixel which consists of a total of 4 pixels. Therefore, as the display image itself, 1 
pixel of source picture data will be expressed by four display pixels, and, as for the resolution of 
a display image, a lengthwise direction and a transverse direction are substantially set to one 
half of source pictures. Then, although the image data which should be displayed is generated 
like a 1st embodiment in this embodiment, the position of the liquid crystal panel of one color is 
relatively shifted by 1/2 pixel to the liquid crystal panel of other two colors among the liquid 
crystal panels 100 of RGB3 color in the light valve 15. The resolution set to one half by irregular 
color correction picture processing of source picture data is made to increase by this, and it can 
return to the resolution of the original source picture. Hereafter, this technique is explained in 
detail with reference to dr awing 5 . 
[0032] 

Usually, 1 pixel of the display image outputted by the liquid crystal projector 10 (projected by the 
screen) is constituted as composition of the pixel of RGB3 color. When alignment of the pixel of 
each RGB color is in agreement, the pixel is displayed as a white pixel, as shown in drawing 5 (a). 
After [ expedient ] explaining this state, like drawing 5 (a), each pixel of RGB is aligned in a 
transverse direction, and is shown. That is, when alignment of the perpendicular direction of the 
pixel of each RGB color is in agreement (there is no gap), in drawing 5. it aligns horizontally and 
the pixel of each RGB color is shown. If alignment of the pixel of each RGB color is in 
agreement, a actual display pixel will be displayed as those superposition, and will serve as white. 

[0033] 

On the other hand, when the pixel of G (green) has shifted perpendicularly by half a pixel to the 
pixel of other two colors among the pixels of RGB3 color as shown in drawing 5 (b) for example, 
as shown in the left-hand side of drawing 5 (b), it is recognized by human being's eye as three 
pixels. That is, resolution is improvable by shifting relatively the position of the pixel of any 1 
classification by color by half a pixel to the pixel of other two colors. 
[0034] 

the pixel which should be displayed by the same irregular color correction picture processing as 
a 1st embodiment as shown in drawing 5 (c) — two gray levels (a pixel with a dark pixel of a 
slash.) If the pixel without a slash is expressed by the pixel it is supposed that it is a bright pixel 
and only the pixel of G (green) is perpendicularly shifted by half a pixel to the pixel of other two 
colors based on the above-mentioned view among RGB3 colors, Four levels of 1-4 are obtained 
as a level of a luminosity (1 is the brightest), and vertical resolution increases. The arrangement 
of the gray level of the pixel of each color illustrated from the top the bright dark portion to 
which 3 pixels of bright things are perpendicularly located in a line in drawing 5 (c). However, as 
shown in drawing 5 (d), resolution increases similarly in the dark bright portion to which 3 pixels 
of dark things are perpendicularly located in a line. 
[0035] 

Although the resolution in a perpendicular direction increases by shifting alignment of a liquid 
crystal panel by half a pixel in this way. Since the pixel displayed on the liquid crystal panel of 
each color serves as a dark bright repetition of two kinds of gray levels that it is dark, also in the 
horizontal direction as the example of drawing 3 of a 1st embodiment showed, As actually shown 
in drawing 5 (e), the also horizontally dark picture element part of two different gray levels that it 
is bright will be arranged, and the effect that view angle dependence is improved also horizontally 
is maintained. Like the example of drawing 5 , if alignment of the liquid crystal panel of 1 
classification by color (for example, G (green) color) in the light valve 1 5 is only perpendicularly 
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shifted by half a pixel, horizontal resolution will serve as as [ one half ], but. If the liquid crystal 
panel of the same color is simultaneously shifted by half a pixel also horizontally, the resolution 
in the both directions of a perpendicular direction and a perpendicular direction can be made to 
increase. 
[0036] 

Thus, in this embodiment, irregular color correction picture processing expresses 1 pixel as a 
combination of 2 pixels of two gray levels like a 1st embodiment, To it, by in addition, the thing 
for which the relative position of the liquid crystal panel of one color is shifted by half a pixel to 
other two colors among the liquid crystal panels of three colors in the light valve 15 (it shifts). 
The fall of resolution can also be prevented, improving view angle dependence and controlling an 
irregular color (strictly, although resolution falls by irregular color correction picture processing, 
a part for the fall will be compensated by shifting alignment of a liquid crystal panel by half a 
pixel). 
[0037] 

By irregular color correction picture processing which uses the pixel of two gray levels, 
specifically, the liquid crystal panels 100R, 100G, and 100B of three colors in the light valve 15 
come to include a repetition of a respectively bright pixel and a dark pixel, as shown in drawing 6. 
Therefore, what is necessary is to shift the liquid crystal panel 100G of G (green) color by half a 
pixel to either of the sliding directions to the liquid crystal panels 100R and 100B of other two 
colors, and just to arrange in the light valve 15, as typically shown in drawing 7 (a) or drawing 7 
(b). Drawin g 7 (a) and (b) is a figure showing typically the state where the direction of liquid 
crystal panel 1 00G was seen on the same field as the space of drawing 2 from the direction of 
the screen 5452 in drawing 2. 
[0038] 

In a 2nd embodiment, as mentioned above The inside of the liquid crystal panel of three colors in 
the light valve 15, Irregular color correction picture processing in which are only differing from a 
1st embodiment and the point to which the liquid crystal panel of one specific color is relatively 
shifted by half a pixel to other two colors, i.e., the structure in the light valve 15, is performed by 
the control section 12 in the liquid crystal projector 10 is the same as that of a 1st embodiment. 
Although it is about the color of the liquid crystal panel shifted by half a pixel, If human being's 
vision sensitivity shifts the liquid crystal panel 100G of green (G) to the liquid crystal panel of 
other two colors in consideration of the highest thing to green among RGB3 colors, it will be 
thought that the grade of an improvement of the resolution recognized by human being's vision 
becomes higher. 
[0039] 

As mentioned above, according to a 2nd embodiment, the fall of resolution can also be controlled 
by adjusting alignment of the liquid crystal panel of each color in a light valve, controlling 
generating of an irregular color by irregular color correction picture processing in a 1st 
embodiment. 
[0040] 

[A 3rd embodiment] 

Next, a 3rd embodiment of this invention is described. In the irregular color correction picture 
processing performed in 1st and 2nd embodiments, when a 3rd embodiment determines the 
assignment gradation value which has two kinds of gray levels, it is the display properties of the 
liquid crystal panel used in the light valve 15, and a thing which specifically takes gamma 
characteristics (tone characteristic) into consideration. 
[0041] 

The example of gamma characteristics (tone characteristic) of a TN system liquid crystal panel 
is shown in drawing 8 (a). A horizontal axis is an input gradation value (0-255) of 256 gradation, 
and a vertical axis is an output gradation value (0-255) of 256 gradation. The characteristic 70 in 
a figure is the characteristic for determining the assignment gradation value over a near pixel 
black, and the characteristic 72 is the characteristic for determining the assignment gradation 
value over a near pixel white. For example, as shown in drawing 8 (b), supposing the gradation 
value of the specific pixel in a source picture is X (gray near X< 127, i.e., white), this will be 
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assigned to two kinds of gray levels of the assignment gradation values Xw (white) and Xb 
(black). As shown in drawin g 8 (c), supposing the gradation value of the specific pixel in a source 
picture is Y (gray near Y> 1 27, i.e., black), this will be assigned to two kinds of gray levels of the 
assignment gradation values Yw (white) and Yb (black). The assignment gradation value which 
suited by this the display properties of the liquid crystal panel established in the light valve 1 5 
can be determined. 
[0042] 

[A 4th embodiment] 

Next, a 4th embodiment of this invention is described. A 4th embodiment applies level adjusting 
to the picture signal at the time of displaying the pixel in 1st and 2nd embodiments about the 
pixel of the one among the assignment gradation values determined to the specific pixel used as 
a displaying object where the difference with the gradation value of the pixel in a source picture 
is greater. 
[0043] 

The liquid crystal panel as an image display device has the fault that a response is slow, on the 
character to display the light and darkness of a picture by change of the orientation of a liquid 
crystal element. For example, as shown in drawin g 9 (a), even when the pixel of a liquid crystal 
panel is driven by input signal Si which has a steep level variation, since the orientation of a 
liquid crystal element changes gently in time, in change of the gradation level of the pixel shown 
by the signal So, the delay in a response produces it. Then, level adjusting is performed to the 
input signal waveform supplied to the drive circuit of a liquid crystal panel, and the technique of 
improving a response is known. That is, as shown in drawing 9 (b), the response of a liquid crystal 
panel is improvable by generating signal Sc which increased the level over the prescribed period 
(for example, one frame of image data) to input signal Si, and driving a liquid crystal panel by this 
signal Sc. Such a technique is indicated to the patent No. 3305240. for example. 
[0044] 

According to this embodiment, the above-mentioned technique is used and the above-mentioned 
level adjusting is applied to the driving signal of a pixel with a larger change from the gradation 
value of the original image data. The composition of the liquid crystal projector 10a by a 4th 
embodiment is shown in drawing 10. To the liquid crystal projector 10 of a 1st embodiment, the 
liquid crystal projector 10a of this embodiment establishes the frame memory 16 and the 
amendment display image signal calculating means 1 7, and is constituted. The frame memory 1 6 
delays the source picture signal from the picture sauce 7 by one frame, and supplies it to the 
amendment display image signal calculating means 17. From the picture sauce 7, a source 
picture signal without delay is also supplied to the amendment display image signal calculating 
means 1 7. The amendment display image signal calculating means 1 7 can be made into the look- 
up table (LUT) which memorized the amount of correction levels set up, for example according 
to the source picture signal and the source picture signal delayed by one frame, According to 
the input from the picture sauce 7 and the frame memory 16, the amount of correction levels is 
supplied to the light valve 15. As a result, since the light valve 15 drives a liquid crystal panel 
with the driving signal (see the output So of drawing 9 (b)) after level adjusting, a response is 
improved. 
[0045] 

It becomes impossible to disregard the delay in the response of a liquid crystal panel, so that 
gradation level change of the pixel which should be displayed is large. According to this 
embodiment, the difference with the gradation value of the pixel of a source picture applies to 
the pixel of the direction which has a large assignment gradation value among the pixels of two 
kinds of assignment gradation values generated by irregular color correction picture processing 
in this level adjusting. For example, when shown in draw ing 8 (b), the gradation value of the 
specific pixel of a source picture is X, and the assignment gradation values of two kinds of pixels 
generated by irregular color correction picture processing are Xw and Xb, respectively. Since the 
gradation value X of the pixel of a source picture is close to white, level adjusting is performed 
to the picture signal (driving signal for driving a liquid crystal panel) corresponding to the 
assignment gradation value Xb of the direction near black, and a response is improved. On the 
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other hand, level adjusting is not carried out to the picture signal corresponding to the small 
assignment gradation value Xw of a difference of a gradation value. Similarly, in the example of 
drawng_8_(c), | eve l adjusting is performed to the driving signal corresponding to the assignment 
gradation value Yw, a response is improved and level adjusting is not performed to the picture 
signal corresponding to assignment gradation value Yb. Level adjusting can be applied to an 
assignment gradation value with the larger change from the gradation value of the pixel of a 
source picture by this, a response can be improved, and display quality can be raised 
[0046] 

The flow chart of the irregular color correction picture processing in this embodiment is shown in 
drawing U. In drawing 1 1 , first, the liquid crystal projector 10a receives source picture data from 
the picture sauce 7 (Step SI 2), and computes an assignment gradation value about each of that 
pixel (Step S14). Calculation of the assignment gradation value in this case is good also as twice 
of the gradation value of the target pixel like a 1st embodiment, and may be determined in 
consideration of the gamma characteristics of a liquid crystal panel like a 3rd embodiment 
[0047] 

Next, the amendment display image signal calculating means 17 in the liquid crystal projector 10a 
determines the amount of level adjusting, and generates an amendment display image signal 
(Step S16). And the amendment display image signal generated about the pixel of the direction 
which performs level adjusting is supplied to the light valve 1 5 from the amendment display 
image signal calculating means 17, and a display image signal is supplied to the light valve 15 
from the control section 12 about the pixel of the direction which does not perform level 
adjusting (Step SI 8). The light valve 15 drives the liquid crystal panel 100 based on the inputted 
picture signal, and displays a picture. 
[Brief Description of the Drawings] 

[Drawing JjThe outline composition of the liquid crystal projector by a 1st embodiment is shown. 
[Drawing 2] The outline composition of a light valve is shown. 

tDrawingjQlt is an explanatory view of the irregular color correction picture processing by a 1 st 
embodiment. 

[Drawing 4] It is a flow chart of the irregular color correction picture processing by a 1st 
embodiment. 

[Drawing 5] It is an explanatory view of the example of irregular color correction picture 
processing by a 2nd embodiment. 

[Drawing 6]The example of pixel arrangement of the liquid crystal panel by a 2nd embodiment is 
shown. 

[Drawing 7] The example of relative configuration of the liquid crystal panel by a 2nd embodiment 
is shown typically. 

[Drawing 8]It is an explanatory view of the irregular color correction picture processing by a 3rd 
embodiment. 

[Drawing 9]It is a figure explaining the outline of level adjusting by a 4th embodiment. 
[Drawing 10]The outline composition of the liquid crystal projector by a 4th embodiment is 
shown. 

[Dr awing 1 1] It is a flow chart of the irregular color correction picture processing by a 4th 
embodiment. 

[Description of Notations] 

7 Picture sauce, 10 liquid crystal projectors, and 12 Control section, 
13 CPU and 14 Program ROM and 15 Light valve, 

1 6 A frame memory and 1 7 Amendment display image signal calculating means 
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a s sj & x - ^ s: * it -r 5 * w s (e *t l t a ft Pf £ ^ co m m \ it h ft v: x 2 n m <o n ft 5 m # 

Pt M fl Sr SiJ <9 f4 it 5 B IBM SI ft ¥ S , fir ai £ H * £ , hu Id 2 « m <r> m ft 5 m ft PS Hfit * * 

^ss^wfs^^ffiffiSfiMLTftsffl^^^-arH^H^m-r^w^^mTxs, Mmm^-er 

in 1M1 h ft 5 RG B ^ » ^ ^ H ft x — ^ ^ HU iE ^ ^ ifill S ^ )- ,4i r -5 ,t| ^1 ^ ft , 

H t ft 5 o 

[ 0 0 2 0 ] 

[«W©^K<»?gli] so 
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[ 0 0 2 1 ] 

[ as i %mmm] 

@ 1 tr 1 SI M J£ II tc 5 SIS & 7 n V = t $ i o CD « BS * fife £ * "f „ Rfi^ns?*** l 

L , M L ft * 7 y - y K * y ~ K {fc £ £ ^ -f 5 , 9!;. i^/n^i^ 

1 on, frj w sis 1 2 a t>' 7 >r 5^ii5„ #j #p as 1 2 tt C P U 1 3i, 7 p ^ 

7 A R O M 1 4 & fit X. <5 „ y^yAROMl 411, ffifa 7 O ^ x ^ ? 1 O^JtJfS^ 
«ro&«li#j£-rSfeS!:/n^5A«:efiLT*i!>, CPU13(±7p7-7AROM14 10 
CsEf ^fcftSiiiya ^7 A^^fi-tsr tti 0 , jSiyo^^Mi 0 CD ft}] £ 
» "f 5 0 *ISfflCJ:6fetp^ffijE©fcftrofetf^ffiiEBi«i*!! f a't>, 7" n 7* 7 A R O M 1 

4 |r ^ io IB t* $ ft X ^ 5 £ t, « iH a {ft S. 7 s a ? 7 A £ C P U 1 2i>^fft5;tl;i 
9 ^SJ ft 5 . 

[ 0 0 2 2 ] 

m 2 tc , 7 h ^ ^ 7 1 5 co is m & * -r „ m 2 ic # v ^ x . 5431 u is, 5442, 

5 4 4 4l^-f?n>^^ w-, 5443, 5448, 5 4 4 9 fig«^7 - , 544 
5 tt A St U > X , 5 4 4 6IJU t/ - V > X , 5 4 4 7 |± ffl Jt i/ y x\ 100R, 100G 
, 1 0 0 B II R G B & fO j$ f B A * T' *> 0 . 5 4 5 1 tt ? a X ? 4 ? p >f y 7 7 If X A 

, 5 4 3 7t±ftHl/yXt^t. *S 5 4 3 1 tt ^ ;U a 7 ^ 7 > / 5 4 4 O t 7 20 

v/mi*SMt5 y ^ 5 4 4 1 tfi* ■ »ft*RMo^Op-f ? 

^7- 5 4 4 211, Jt*54 3 l!&»&©)t3K«)5*,0*fe3£taitS*5fci:tte, # 
ft3tt**fi3ttS:KjWi-5. »i LtJfijtttKll? 5 - 5 4 4 3 tSttSht, * fi * 
ISS/^/HOORCAltJHS. /OM->M 7 - 5 4 4 2 fSH^fc 

fe 3t W 5 *jSfe)tlil|!fe)l;S»cW^D^ 5, ^ 5 7 - 5 4 4 4 ^J:oTj3t*tS*L, 
3t ffl j* ft ^ + ^ 1 00Gia«^5, 
[ 0 0 2 3 ] 

- M , tft*ll!S20if>f ?P-f y? i5- 5 4 4 4 i,iSat5. W it £ *r L T tt , ft 
V^3l£KH-J:5*a*«rKCfcft, AMWVX544 5, yv-u>-X5446, tH M ^ > 
X 5 4 4 7 fir tr y l^-l^X*a»fefca*-*-f.»jJSRtt&ft, ;h5:^Ltfffe*#t 30 
ft it ffl ft u H u '< * >v 1 0 0 B t A It $ ft S . * ffi u a u /Uwut J; 9 * £ m £ ft fc 3 o co fe * tt 
?nxy^^o-f^7'!l7rA 5 4 5 1|;AWt5„ ;B7U X'i|i4^»|ft7!) XA 

i: # + * * M jbjc £ ft T V* 5 0 ^ ti, f, #|Iia o t 3 orofe^i^^ , 

*9-H«*r*i-*isjgijlSft5. -g- £ ft 3fc , fi«*?lt-fc«|j^X5 4 3 
7|:J:oT^^-y 5 4 5 2 hCRM^, B«**l£**ftT*^*ft5. 
[ 0 0 2 4 ] 

Sc , **R^l-i5&t!-^*IcoWat^l^Tgl3^#ffiLr^f3i!i-5 0 * IS W T" tt , s 
b^o-^^ 1 0 \z <o ^nk-t^z y - xwiSt<» 1 W3&q>\z^^x 2n.m<o ? \s - i"< 
/^S^tsrMa'), jfi H B H * 1 0 0 co |g if ft ft ff ft Sr ft # L , fitrfe©»**fli 40 

»Jt5. m&;<*^, ¥f T N ( T w i s ted N e m a t i c ) ffi sf B !± II SF ft ^ 
is , ± h\ & G Mfpi K A 4 5 Rlr M 00 H S Sr * * -f 5 r t T- % if ft & & 9 t» * 5 r t A? *q 
nt^5 (IB MXSfc) . 
[ 0 0 2 5 ] 

IS ffl T- Z CD 4 4 * >j< f 6 <o T tt ft < , 13 ( a ) li*tJ:?!:, 2 o £D H ft 5 7 u - 
/Uc73K^t7^^^-i;LT^-^-rSo rcoj;5{-, fc&^M{4£^-r3lWiff£2ocDMft£ 
^ k - u -< Sr # -f 5 4 H X ( jjl >- , -ftt,©H*<oKrH«t4r r m ft m H ffi J t ^ „ ) 
co m -6- ( r ffl ^ ^ -b * pi j i t nf ^ „ ) £ l t s * t 5 ; i t i D , ii/^wn o 0 

<o ffi if ft ft ft * ft » L . -fe tr f, cd % ^ » ftsU + 5 C t X % 5 0 50 
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[ 0 0 2 6 ] 

M * Ht m 3 ( b ) i;^fj;9l;, mt« t i5i*-oflSft^ 0 - 2 5 5 ®)6fflc 1 

2 7t'fc5 ^(Dl^xDmM&VgffiMtf roj tfc5 2001'!^ PW Ifl fit 

T2 5 5J T**)5 2o»iil;i fiiiS^ii^a^Aj,^!!^^ LTff t5 ( - ©fc 

s £ fw©'iij 1 1> ^ „ ) „ - & ft -r ft n\ * ^ » at * t & a ® « <7) pw mm & x -c* 
*> s » ^ , mmm^ r 0 j t*fc5 2o»sit, smi^ r 2 x j x-fea 2 oob$!;j; 

[ 0 0 2 7 ] 

ft (c , * s ft jf? n n i & & tf e> « Ji : . h & at m <r> m. h, & m 4 * # $ l t & k -r a „ 14 a, 

^ » C P U 1 S^fetf^iE-ZP/^A^'^fftS: t It J: 9 f? ;b ft 3 „ 
[0 0 2 8] 

« it ax 5 ( * x y 7- s 2 ] . a it ax o fc y - x pi m ? - y tt m w m 1 2 \c m ft 5 0 c p 

U 1 3 i± , &tf f)i£Ifli*tl/n^7A|:«v\ ^^ilf-Joillfti:, M ft 
flifflllSrSttil-S ( ^ T / S 4 ) „ [8 3 (b) CO 01JT* 11 , CPU1 3fty — *jaff*7* — 

?>f roftllliw 1 2 7t?*5 liito^t, ffl ft pg SH ffi r 0 j Rtf r 2 5 5 j £ g m -f 

3 d i: (t ft 3 D t Lt, C P U 1 3 tt , #»'lft|li^M^ : &1-S2o^H* (^IHIi) 
I- «t 9 ffi fig $ ft 5 m * ft fc> -fr lii iff Sr 9 -f h s< A- 7 1 5 - ft 7j -f 6 . fel 3 { b ) raMt'li, 
C P U 1 3 ii ft Pf 39 fig r 0 j & t>* r 2 5 5 j 4 64B*«f*~-**9 
<< Y /V 7 1 5^m^t5: * L T . y ^ 5f2A^£ftfcM^- 
nii^^/H 00R, 100G, 1 0 0Bfe|f||Lt^^ ^-y|;i^t5 0 

[ 0 0 2 9 ] 

U ± co J; 5 Id , ^Ute^fte^i^lf, S^t^ty-^Bif-^wiI^?:, 2 o cd y 
U - v -< ,u £ -ft- -r % pi # co ffi H ft t> * K <fc 9 « tft L , X/StSCT, 7 b '< >v 7 1 5 \H 
<nm&;<*/i- l oooftSFftife#tt*rijk|»L. * ft Id i ^> t & tf C «o « £ * *fl M i" 5 r t 
i s t' t 5 . 

[ 0 0 3 0 ] 

[« 2 Hft^ffil 

ft id , *ttw<»m 2 mmmm^i^xnw-r z> » ^mmmmx-u. m 1 mmmm t mm^ 

/n ^ 1 0 0 R , 1 0 0 G , 1 0 0 B©ft*t(£l (77-f/>h) ^ilt5„ 
[ 0 0 3 1 ] 

m i m )& m m t? i± . y-^s&T-'-^ + wis*^, H3t*tJ;5i:, 1.4521©^ 

St5 0 ■£ o T , 35>t^Pfff@*tLTI±, 4-o»S^PI*T*y-^Pl^x-y(01iiJ#^ 

tt co i / 2 t ft 5 c * r T- , ^ m m m m r- 1± , a >^ 1- ^ # s ^ ^ - it ® 1 ■m m m m t m 

4: Ji£ i" 5 7)5 , y ^ (./^^l 5^(0RGB 3feoii/^/n oo©Hifi»aS 
^^wv<75{teS*ffi(02feio*fi^^/uK:itU-CtS*f«ifii/2H*»i"e»i-. ^ ft Id J; 9 

, y-7Hf^T ; '-?«feti'^ffiiEjiift^aicj;9i/2tftofc»ftiS^±iap^*T, s 
© y - * m ft « m ft * 1-1 m 1- d t r* $ s „ jh t , -©f-sico^tas^f s,ltbl 

[ 0 0 3 2 ] 

ii^.«ff,yD-y^^yioicj;^myj^ft5 (x^-ytsM^/j 

W * , RG B 3 fe©ii(D^filtt LTDjji^tLTV^. RGB«-fe©M©77Y^ y 

his-SLr^attttt, * « Pi * \t m 5 ( a ) i:*ti5tS«I*HTS*Sh 

S Q d\©ttSIS:aW©t£fih, [Wl 5 (a) co£5^RGBC>#Pi«£#|^ftScg?y£*T 
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4ft (d 14 , 15 tt>^t!iRGB^fe»ii^*5pi'|i]|;f^jLtSt ( RGB#firoi 
m<DT ^ 4 /yH^SLTl^tf, 3l»©3f*|lq*fi-tne)rofila-a-to-ari:UT^*5 

ft , d t ft 5 „ 

[ 0 0 3 3 ] 

— * . US ( b ) td ;f< t J: 5 I: . IliliRG B 3 fcwil© 9 *jG ( ft ) © PJ if ^ , ftii © 
2ft©BKid#LTfiB*fa(d^H*#i*^T^5«^K A HI © BS (d J4 , H5 (b) <o i£ 
W (d * 1- J: 5 (d , 3 o ffi « £ L r fit 3t £ ti Z . EP *> . ^ -f *l A> 1 ft 5> © ffi $ © a & fife 
© 2 ft © Pi ^ (d *J L T ¥ M * fl » ft id -T h -t Z. t (d J: 9 , «i« HSt5: ii^t § 
£ ° 10 
[ 0 0 3 4 ] 

0 5 ( c ) t^tiit, « 1 « t N « © ft tr *t IE Pi ft «t a tr «t 5 * ^ i" ^ $ Pi 

$ir2o»^u-k^^ ( & & <o h * i± Bt ^ in n . m & © ?£ ^ sj m n ^ 5 ^ a is r* h 3 t 

t5) ©MtrlSL, ^ o , iieffl#iJi:Io'^tRGB3fe»5^G ( It ) © pi 

© * * ft co 2 ft co H * id *t l. r * pi * # m r*: * fa (d -f e> l -c 5 t , 

Tlll~4»4 U^/HiSU (liSitflSlO , * 2f fa © # % & jji £ An -T 5 0 # ft 
(0 m * © ^ U- - ly A- © H ?ij 14 , 121 5 ( c ) T* i4 ± Sb <W 5 V , Bf , IH5V'«3H*i! 
a pfC * [6] Id itfe T' i * 5 # £ M ^ L ft . L^L, El 5 ( d ) {' tp ir £, ~j I: , Rf , ft § (,> 
. BSfV^3H*i6SSitti!f|iairjfe^-t?^5(BI^'Ct, PI * ^ * « J* A? € *D r S . 
[ 0 0 3 5 ] 20 
* *i , d © 4 5 I- ffi A * ^ © T 7 4 * y h £ ¥ m M ft is 7 h-f 6 Z t Id 4 OliS^^it 
*} t-t 5 * S * JU "T 5 W t? 5 i« , *fe»*ft^*A'|i»^-r5B*HJISl * IS M tfi « 
121 3 © #J f ;r< L fc 4 5 ic , tK ¥ * ErJ *s ^ T fc »SF ^ , W5l>, lff^t^5 2lffi(D^u- 
^/^itlSLi/io-C^Sflf, H }- (4 m 5 ( e ) t >T- 1" 4 5 * ¥ # (C t flf ^ 
, B5^ii^2ooS45^i/-U'<^©BI»di«fi|Sii6:ii:iii!D 1 * ¥ h fa 

-f 1 5 1*3 <r> 1 ft 5> ( 1?y A. (f G ( I* ) ft ) »SS^*/^770y h4it*flt»** 
H m ft is 7 V-f 5 t & Y- h fa © H¥ « ffi (4 l / 2 © S S £ /£ 5 41 , ^ClfemSi^^w^ 
InJ R9 ; 7k ¥ ^7 fa I' fc T- Pi « » •> 7 h -r ^ (4 , £ if. * fa R tf m iff fa W * fa i' *s (t 5 M {ft 
*«r«APS*5ii:3j^-et5. 30 
[ 0 0 3 6 ] 

r © 4 9 ^ , ^'Mmmmva, iritfitHfti;, & d b « e pi ft «a m k 4 o 1 pj * 

?r2off)^u-ux/K;)2lS(7)|l^^t>*i:LT*5L, ^ntc^P^T, 7 h ^< ^ 

1 5 © 3 © ffi ,S ^ ^ /V © 9 *, 1 ft © p H a y< * iv <d |=B *t ® ffi © 2 ft Id *t L T ¥ 14" » 
ft T b i" ( 7 ht « ) d t Id 4 o , SfffiftStttiScSLTfetffjiPliMLoo, « « 

js © e t t kj ± -t- 3 d t as X- # ^ ( * « td i± , ft tc ^ « e u m m miz 4 t> m « s ^me t -r 

£ Id ft 5 ) . 
[ 0 0 3 7 ] 

ft W (d 14 , 2o©^u-U^^©*iftrttffli-5fitf6»jEili«ttaitJ;9,9>f'h^ 40 
/^l 5ftB3fi«)il/^*l 0 OR, 1 O 0 G , 1 0 0 B [4 , H 6 (d tp 1" 4 ? id , ^~ 
5 v^PJ^ «v^ii©»5 5L«:*tfJ; 5 tifi. 4oT, El 7 (a) X 14 H 7 

( b ) id m W (d ,j< -f 4 5 td , FJilfG ( ) ft © W h u b /< + ^ 1 0 0 G £ fib © 2 ft © ffi fS 
' < **1 0 0RAT/1 0 0 BlC^ftLTJiT^Sro^f ti^Cf I*5>f b LT7-f |-y</u 
y 1 5 fa (d gd B 1" in (4* 4 ^ D ft tJ , S 7 ( a ) & t>* ( b ) (4 , I2|:filt5^^!)-y5 
4 5 2 © * fa *» 6 El 2 © ffi 4i £ P| - [ti _h T' % & ^ ^ 1 0 0 GJ Wtftl^IS 
^ -T El *> 5 „ 

[ 0 0 3 8 ] 

^ 2 * 16 ffi TM4 , ± 5i © 4 5 (d 7 -Y h ^< /P "/ 1 5 fa © 3 ft <D m £h ^ ^ iv © 5 t> , # ^ to 

1 ft © jft M> & ffi co 2 ft (d » L X ffi » i^j [d ¥ B * » •> 7 h $ * 5 ,*r , BP *, , 7-f 50 
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>v -/ i 5 (H © m m # m i % m m m t m & s © ^ r- & n , o 1*1 © ?w » & 

1 2-tf3SfT$n5fetrC*fi3EBft«iattflSi3eifi®*t|gj«-efcS. i fc , ^ b * # ^ 
F^^^S^^/uofetov^ffcSii, A R © % ft * R g B 3 fe © 5 » d *f 
LTlt,fSH;i?;#tL, M ft ( G ) Wl B R B /^wH o 0 G ^ 1 (?) 2 C I i 

M- ft tf , ABl»Sfia 9 a» £ ft 5 # « £ « ijfc M <*> M He «fc 0 S5 < 45t 

co <h # t> ft 5 „ 

[ 0 0 3 9 ] 

w_hKi i 5 1' > as 2 * ife ?fj flg t j; ft it\ $ i n m m m iz & it § £ tf e, m je a ft 4a a k «t 9 

[ 0 0 4 0 ] 

[ as 3 ^ ft mm ] 

ft'' - * as 0fl © & 3 m m m m tc o ^ t k w 1- 3 „ $ 3 3? js* 0 « « , w, 1 & 2 ■Mmmm 

djQV^Tft^ftSfetfibMiEityjff^adfc^-c. 2 ffi S © ^ u - -< A' £ *T vt 5 #Ht P£ P 
7 4 V y< A- -f 1 5 d fit $ ft 5 ft H ^ * A- © M * ft tt , * ft ft K it 

7 m tt ( h - > m tt ) Hituoffc^ 

[ 0 0 4 1 ] 

0 8 ( a ) CTNjjCSi/^^Oyfttt ( h - V # ft ) ffij £ ^ -f „ # ft (t 2 5 6 Pf M © 
X-hmm^. (0-255) t? * "J , ftttit 2 5 6 @ » © W * » H fft (0 - 2 5 5 ) t'fc 5 
. *fc, l*l^©#tt 7 0 H»fefciS^B*fc#i-$MttW»^*£f5 fcA©^ttT*;fc 

, E18 (b) |:*ti?t, y-^Bft^«)WJE«>B*©B«*t^x ( X < 1 2 7 , HP 
Sl'ifi^^u-) Tffciitit, r ft & « ft Rf K « X w (fij:!) ixb (li?) © 
2i«©^v-V'<*|;M!)fifit5 0 * fc , 0 8 ( c ) t* + j:5i:, y-^IIffflS 
;£ © ® * © !*>f ^ f iS Y ( y > l 2 7 , BP *>H(-iiri^ :?'[••"--) f 3 i -f 5 i , ft & *J ft 
W m Y w (Sit)) i Y b (gii)) co 2 S © ^ u - v /Hi *iJ 5 ft it 5 „ ;jxli i 
5 , 7 h /< ^ 1 5 d R (t ib ft 5 ft & /< + >v <D 3k * « (c if -g- L fc »J ft W IS fi * * 3£ 

[0 0 4 2 ] 

[ m 4 m m & m i 

ik \z , * « w <n % 4 ^ s b m i' o ^ r u w -r a . $ 4 51 ft m m a , m 1 Rx^m 2 mmmm 

(c *3 ^ T , **#*i:/£5W£<0p*ir#LTBfci££ft5«iJ ft P^^ffiw?^, V - * PI ft 
f©i*©RtiItrottias*#i^oif to^tii, ^^PJ^^*^-f-s^«Hf*f* 

[ 0 0 4 3 ] 

H fA m * m S t Lta^fR/U/HJ, ft A # -f - © E l»J © * it (c J: 9 l&ros^Bf^g^tS 

^«ftSrfff5A*«&S i d J: t) ft * ^ © PI m * m Wi L fc * -g- T* t , ft A ^ 7- © BS 
iR]H;«ffflfi<jcS^AM:Sft:t5t», ft ^ s o ^ -r B * © ® S a, <d m ft iz ft JS ^ © 
Bhi'tti. ^r-C, ft*^^/U©H»(»[ll^dtt^-r 5 A^fS^SMlc k-tyuffliES:^ 
v ^ Ji^4:efeift-S^i£-ii«*pP>ftTV^5 B MP *, . 0 9 ( b ) t ^ t i 9 t , A *j ff ^ S i 

1; *t l x , m&nm (iii«if-^i7i/-A») t *> fc 5 u- ^ ^ « * u fc ^ 
s c ^t^L, r © m # s c t- ft B B B ^ * ^ S: s m -r z> z t ci 13 . ft H B B ^ ^ A- © § * s 
s-r5^i^^T-^s 0 r © * 9 & # m n , «ia, #ifi3 3 o 5 2 4 ot iiihij^t 

[0 0 4 4] 

* * m mm x- 1± , hfcw-f-sj-ifflL, ^ © b ft 7* - ^ © hi m m t>* e> 9E ft © * * ^ * © h 
*©K»w#t±ia©U'</nitiE*iiffli-5. hi 0 \zfR 4mw.mmiz z zm&7° c = 

^lOaOiSSt^t. **t«lW«fi/n^xHlOali, ft 1 S * B fg © ft b b b 
OtJf LT, 1 6&V«iH*^B«m^-ift*#H:l 7*^ 
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it T m J& £ ft 6 ■ 7v-A^iji6tt > B«y-^ 7^broy-^itfit^ i 7 
&ffi«fc^y-*«fe{t^fcM:EX*tftt«-^s*^ig:i 7i'fftJ&^it5„ 4ft ie a ^ ^ $ 
[-iSi:Tis^^ftfciiiEu^^fi^iaebfc^ ; / ; yT->7 p x-y/i' (lut) tts; t 
^w^i5^*»t5. 7>f 5tti-<^iir.«©sB«* ( m 9 

C b ) ©WAS otlfB) T'gp'jA^wvtlltS©!', £fi!*S^5„ 
[ 0 0 4 5 ] 

s R R fl * a* <r> it # m ft i± , ig ^ r # b m <r> m m ^ & it a* ± # ims ^ «s m x g & < 

ft 5 „ * a ffi ^ £ -e (4 , ' » ;u * IE £ , fitffc*]EBfc«i3(d±5±j,££H52:|ig 
» SiJ fJ PS^fi<?3Pi#»5*,, y - x jffif & <© Hi * © P£ m it t w ft 'A ft k * ^ »j w r# ffl ft & * 
tS^wSlCo^tifflfS. #J x. Id: , 18 (b) jj* f » ft . y-*H{ftw#j£<7>iIi 

^<opgis{tt(±xTfc u , fe tr *b m e pi & ft a ic a 9 £ ft 5 2 a s © » o m m m m 

l±-enfHXwRofx b t-fcSo y — Hfllti x ft fiteiE^w-o, SftKE^ 

* f I & ffl « X b (I *t iE -f 3 B « ft # ( ffi A s< * fl, Sr m Wi "T 6 ft © V Si ft ^ ) [" xt L 
Ttti/^^iElrlJoTlSg^SltS, — if , M ffi w ft it w /h £ ^ fi] # ^ f^ftt x w ^ 
»*i-*W*«9-ttti"<^1i|fEH[fTfc4:^. RfiH-, Els (c) »«fli, n#nfi« 

M JS i" 4 « ft ft # I' » t T (i l> x ;u M IE t* fi : *> * v ^ - ft !- £ 5 , V - * I*' & © Ifli m <n pf 

m ft *» b w s ft <r> % # ^ * <n »j K n m i- u- ^ ^ m if. ^ a « l t . is « & & # l, , % * D ° u 

ft 4: l»l ± * * 5 ^ t ^ T* # § . 
[0 0 4 6 ] 

hi it, * * m t& tt c *j tt 5 ■& tr h us j>: b it *& a o 7 n - f- + - j. & * „ ia 1 1 *s 

^t, *^,^^y'nv : J :^^10a(±B^y-^7A^y-Xilft-7 ? -i5 7 ^S:(t^^ ( 
^ 7 1 y -7 S 1 2 ) , *0#W*l-ot^"Cfflft»tHtt*:)|Eai-5 ( ^ y ^ S 1 4 ) „ jJc 4s 

[ 0 0 4 7 ] 

ft ic . I^yoyjM i o artroi£^^Bifi^il»f-gi 7 a? U- ^ ^ * IE fi *■ ft £ 

* o x (± i ^ $ ft fc ffi E * ^ P fifefB ^ ^ ffi IE * >T< W « ^ )3- « Sf ^ S l 7 7 ■< h'< 
;u zf l 5 - #t $^ ^ ft , ^ M jH «r ff 1p Jfe <o B jH t o ^ T « , $J ffli fflJ 1 2 ^ * ^ H 
ft « # & 7 4 Y '< /V -f 1 5 - W ft S ft § ( x x y y S 1 8 ) . 7^ 
frfc!5«fBai::*-3^T«ftA«*/ui 0 0 £ Hi L T , PI ft t M ^ i" 5 . 

[ eb w its m t £ ift ] 

[ m i ] 11 * £ ^ us i § « 0 b p y n ip 9 9 <d m m m & z * r . 
[ Bl 2 ] 7^ h ;<;u7 <nm.mmf$.$:^i- 0 

I g| 4 ] ^1 Sliit; isfctf p>iiEii'ti!!iao7o^f htfc5 0 

[ in 5 ] m 2 %mmn^ i. z> & t_> m a-, m ft n m » » f3 m x- & 5 „ 
lie] S2jfiigtj:5a n ^ /K7) h £ 5u m * * -r . 
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